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(57) [gift] 

[US] x.y^y^Ji4Hc£!UIM#x£«9#;t 
£jI< LTfl!!<7)^l 1 4 0X-y-?->' 2 ?-ag£jg<-3- 




s S X 




3 2 i5 



8 S S £U 



<(2) 002-329714 (P2002-329714A) 



iummi] mm®&zmmi-z>?mx'*>^x. 
mm tz±i,z^7->$;mf&i-&XT- y°t. $ ^ t= 

^=Sr < b 1 m 1 O.X f -/ 7°b B 2 cOX f -y r£ &3 

t^2^f77m< £ 1 ®m*)&Zix&XT>? 
Tb. S-^t^So 

[f£BJc7>P*B3rlSB8J 
[00 0 1] 

4 xm&coftmizm i . i o 2 

T^itCi^ hU-y^- • X-yf- >-?•-■ (dual damascene tre 
nch etching) lzM~t& * 
[0002] 

ff-'t . *mft?'U zzmmzmm-tztzfrcoimm 

i,zm-f&m%i><m£'>x^Z>. LTtr^'-^T. &*co7*yu 

ffibz. Lfrvtttfh. ^m^mmmmizm^mzn-y 
?<izmm?z%\,\ m^-y^y^mm 

^m.'tht^Z, WMmmimm (damascene proces 

s) ifm^ix.x\^. 

[0003] m&com wmmx'it. r^s^witM 

ht>Hr>mMttfl (barrier material) ) £lfHl§-i2\ /\* 

3'-vfMLi7fyy'Lr, ««ns^m-ri). ifcfc: 
i^mbr** ( 1 ld) tfvmLx^mtztLh. m 
feMffliwmx'ii. mmzi LDtfrnrnztih. mzi 

(otmik<o±.iz±mtftm Ltt&&Bmtzmmztn> 

h. ZltllZi^X^m^^ y^^JMim^tl^. 
[0 0 0 4 ] 121 Afrt>mi E2:#BBLo-p. 

El A£#e^6^ *Wfls#r^ 1 OOXBcg-fb 

-y^mmi utmatti. m-ft^ iongi« 
mi 2<v±iz/u r ■ i"<ji>mimi4Wimt&. * 

AT • l"<JUmMftl 413U FSG (fluorine-doped s 
ilicate glass:? . y ^#K- fy^ftitiW Watf? 

mtt. >u r ■ lsKturnm* 1 4 <D±izmcomit 
b^y-?-- i/^/nsm»2o*<ita-r-s. ^72211 

li. Xy^y^ffjt (etch-stop) i: L.T<jgffl£ft&„ 
[0005] 

[SMBtfJBft L- J; 0 t-T-S^H] 0 1 B Z^m-th b . 



try • ^y^f^BARC (spin-on organic bottom a 
nti-ref lection coating:S(Kgg«0Rtt(5Sji:a-x -f y 
?") 2 4*«*t»LT^'-f T2 2<0— »4J-S&3E*-^4. * 
tO&IUi. It*2 0±^6 0 0A«BARCT'«i 
0. ^r2 2tfDrt«(!Oft20 00 — 2 5 00A<95JS$ 
i?)BARCt*i)l). BARC24I1, f££i<7> r- L-y-f • 
x - y f-y^fcy^ 722 SflOTft . 1 C tC^ 

■tiotC. ^3a#:0±{ChU-y^- • 2 6iF&f£. 

£ftl>. hl^yf- • A7-V2 6«. (IM(*2 0(?)i 
_hg|5tC*t> 6 0 0ac0BARC#£>£) YW^-V^lV 

mn& 2 o icoMiii^^x 'J75- Kaj-r & . 

BlDt&Stt&b* FSGm2 0<7)—Bft*m<hU 
yf- • x y f-y ^>'Hfl SiiS . ><-f 7 2 2 cox -y i^'tc 

[000 6] ffLv^ffiJi. FSGOft^OtcWm^'f 
(organo-silicate glass :OSG) ) (7)j; 
0 % k *vJn $ I tRttft CflJ 0 **> 0 ooft 4 . «f U ^ 

4. 

[0007] 

[HH£tHfc*-4*R] x-y^-y^saa^^ 

imt77ti2^f77&ttf„ w^ar. mi o 

^T77ll K-fbUOX yf-y^'aK^iK tfteo^ 
cox >y f-y ^'JijgSriK . 

[0008] *fKB<0Wjfii«. H2x -y f-y 
[0009] Zi\t>cD&mffl£M. Wffib b hlz^mM 

wzmmtz ^WMizim^frx-hz, . 

[00 10] 

izmmLx*mw&m.w^&. *jMS0Hti>. y-h 

cox y f - y ^ ^ y ^ ^ h /y \-^f rcox -y f - y ^co J: ? 
^r, ftecox yf-y ; y'^jCffl$ix|,i: > Maco^SS:^: 

IzimhfrX'&Z. 

[0011] VXf, l22A*^|12E2:#!®tr?'?. * 

m 1 0 2co^m$-^-LT5ftS^n^. (.r^T'ti^lcO 
Jfgc^l 0 2<hDf«fn-CV^*^ ®1 0 2(i. g±gpco 
«^113KcotgiE«^/i>(f t'ixT't IV*. ) aMT' x 

■y^->7ff±mi 0 4<i. micommmio2<7)±tzm 
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(Mf^WChhbK (mtlt S i COJ: 3=5:) ffiOMW 

■C, x-yf-y^ihJil 0 4«f$li, 1 0 00A (0IJ 
X-tf, 300AA^ 1 0 00 A) <Djr-y-X'&\\ 
[00 12]A^7- K/H£«#: 1 0 6 ( UKlUffim 
I LDtPf{fix.g.>lt*^§) i; hU-yf-- UK 

i o 8 < AJi^m#c. i MDt z t 

tfhh) UL X-yf-VjrffjhSl 0 4±t^f£$iX&. 
02A{3^ < J:dt. I LD 1 06h I MD 1 08ii s 

lowiT-j:^. *f®^»jT«. osg (^m-y^m 

V&a^X) if\ LD 1 0 6 b I MD 1 0 StC^ffl^ft-S 
IWe&l.. OSGI1 I£m$#2. 7*^3. 0<7)ig 
fflco k V ^*mT-$) & . ft#:firffifc LX , I L D 1 
06kIMDl 0 811 k#*/jN§V> (k<3. 0 ) *\ 
k *«gttT^S U(k<2. 7 ) ffeOi^mflsT't i V \ 
JaTfcBWWSx -y l-vmtt&m&i . o s GigiEtt 
fc*fLTttjfi-ft.§ixTV>"g>. I LD 1 0 6t I MD 1 0 
8 *«>9 0 0 0AT\fc<.\ 

[0013] 1 LD106t IMDlOSO^hl^y 

LD1 0 6i IMD1 0 8O|gi;:x.y^->?'#j£Jf £j£ 
fflL^^Cirti. (parasitic capacitance) 

[0014] I M D 1 0 8<7)±.lZ*J*-mv>m$:mf&t 
hZbW&\\ — MbLX. y°7X-?T'&-itZtit2"fh 
y^lVMikis? V ( tetraethyoxysi 1 ane : P E T E O 

ctv^. K-ftt)^^\"-Jl(7)ff$(± H f*>l 5 00AT-S) 
BARCfli, A^7iM/>f«A7->McO 

[00 1 5] 02A£#BB-f£fc. BARC, IMD1 
08*3j:t/I LD 1 06£ilLT^ T 1 1 2^x 7 f 

i04Tffjt$-s. Avri i 2ti 2m&m&mm 
<m-&&w#£m%x. v TizmtfLZhh . ildio6 

t I MD 1 OSO^iijDX-y^-^^ffih/l^^ii-C 

-x-y^y^ft^JDfcti. C 5 F 8 , N 2 
£*:{3co#-££ft.g,„ 

[00 16] m2B^mtht. Xf> - Tf^BAR 
C (spinron BARC ) 1 1 4 #3— f << >7Ztl. Ji 



■4 Til 2<Wj?%< b i>-U»*im-t&. 122 B«. 
^titSS^AVT^jSt. *<7)S§SI{±. IMD1 
O80±i0f-J8 5 0A<50BARCT-^>0. VkWfrYW 
*jr ■ X.-v1->'7tpW<J T<DftmcD&)4 5 0 0AM7 
0 0 0AtfDJ?£-C£>&. (^TO|*|{B<7)BARC<7)J? 
Sfi* ^^T<7)«5Efc:fic#-rS. ) BARC 1 14te. 
f*MO yf - ■ x y f->-^4> . ;\%f r cofe$&$mt 

too 1 7] £t>t,zm2B£mm-t&t. v^-y^-n 

■?->12 0tfm$.H-i\X^h. YW=j- ■ A7-yi 
2 ott. m2<04^{if^O#JS^@co^SSm^ 
^«x'JT^S!±!-r^. 

[0018] mz. l2Ct*f J: 3 tc, M/yf .x 
•y-i-y^m^f^ixX „ I M D 1 0 8 a-x y 

r-l^>-f- • x-yf-y^tix y^-y^^tt^PSB-t 

<£tlBiii9££ix&^&<fc£,2oox7 : --yT (00 
X-Jf. ^1 tS2Wf77) ££2fcfiyH-t£. StflD 
x-f-yy&istbx. 'J?Zc< bi>i Zt&X'Z 
^U$2mf77(i, Mmi^l.x.yfyy' 

SliRJt (etch selectivity ratios) & b & Z b WX'% 
5feW(-X-yf->^L. ^2mf77'ti, BARC5EiI 

s-^^x-y^y^LT^s-^-r-e.. ^-a^p^r 
&x v^yymiRikz b&zbit. mm-tz, 1 -p* 3t« 

T'S>-5Tt> J;^L, ^55$ilTtiv\ — WX~\&. IM 
D 1 0 8±<7)BARCmcr>mmLtzmtt (114a) J 
l>itex >y y^' • xt y TV^tc . ^ 1 <7)x 

tfe^ti-s. <s:fci2oi7fy7' ■ x^yr^'iifi 1 ^ 

^RJEB$-<$ffl L, ^1 Ox >y ^- y y ■ xf y 7°/itf 

m tx± t z>m-\m<n>mmcr>w$L*m±-t& x 5 izmm 
itztix^z. mm. m2cDX7--yyu. imdot 

•y f - y ^TS^Si <T B ARC ox - y fy/M^i ^ 

i>\ t fzittttm'x<7)$mmtf±z < x i> x m 1 

i^2^f77(i, ^<i:t lEI^O^^ixS. 
[00 19] OSGKM^yf Ji 7 f>/t§«{:ff 
2^x 7 f>'y • /n-^X-^^ l ^i.^ixTv%^. 

^FStt^ti, BARC 1 1 4 aSrX y^->-iy'-f-^7t^ 

izmmztLZ. mibm2cr>XTyy°i±, tm45mn 
mi ] 
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* 7~ y 






mm 




fm 








40 .oT 


1400W 


80 CF« 


20 O2 


ISO Ar 


60C/40C 






40 mT 


1600W 


10C4F8 


300 N 2 


100 Ax 


60C/40C 


io#> 


1&2 


40 mT 


500W 


602 


100 N 2 


400 At 


60C/40C 





*1 



[00 2 0] ±l~^L^ffffl^J<7)J:3(c. SSI tm2 
«i-yf^^f -y Tfi , 1 OS fctt -eniiLhO^'X 

ig-ti) ztttt>iz. mil. m.m.m. & x twfaj&^sg 

aWKV*. f^OX-y^i^*, ^Mr<0rtffl|<?5*(aBA 
£jl< L-tT-yv-V^ (ashing) , £ itf/iftti^vS 

l«l7f y ?9m\i. , B A R C 

**t-# & . 114 tc^-r j; 3 tc . ±ibx -y +>rwmz. 

07 -f —)Vb C D S0»*ai)fi-r h Z t ifiX'% h . 
[00 2 1 ] 02DS-#B3-f tzttl£. T-vi/y 

^>'^t $ ixT , y r nmmz £> 4 x -y f - >- ?'W±M 
(^/^*-JB3W»V^ (Jfc 500Afl 
T) *£l±. x-yf-y^ffjheiOx-yf-y^^^ys;- 

[ 0 0 2 2 ] H2 Efc^cf «fc «yi«SI2<*>&JK« 

mm 1 2 2«Jiiti 1 . (»2<%feKsawii 22 

fcnffcHlTna**. Jf 1 2 2!i, ^TSB^SUlUJl^tfO 

( t a n > <7)x o tcmmm 1 2 4 . 

^■4 T^lzM%mMJ§ (continuous barrier layer) 1 

2 4 zmm-h z t i ®mz%&. zmmzx 

m^X I MD/I LDI,zBf&2tl&3?m<r>faWL£ffi±-? 

J; a tz . ^8^(5 % mmnm&comfS. z®±l. >m 

Tft<?)Xffi?:'J?tc<-t&ZklzJ:<0^ ^tK>bmm& 



[0023] l^lgii 1 2 4 #*t» Lfctfc. fflcoy- FJf 
a < ^j££ft&<9i^fflT'£>.|> . i cr>mzmt£M 122 b 

^flmmity® ( s i s n 4 ) <7)^y<-ii i 2 8^ma 5 

[0024] ffikUz9mm*&!RLL'?r>*mi*mB 

izimtxztzfiK znmm*. mM^mmxim^ti 

4it^#iTi^u. ^^offiioiut^ ^ 1 1 iz , 
CT* L^^Jg0iJ«O#ac7)tf iE^^-^^-tirli » SIS*** 
*IMBJ?r#DS-rixtt'B>l^^T-$)^ d . *fcf . ^ 1 
S2^fv 7°<50x y ^- y?<r>-l£¥Kf£4i . I^imf 
•y ZTtfVtlZ BARCSrX-y^->j7'L. Jil2C9X^-y T** 
5fe^O S G 2:X -y f->^'-ri> i 3 fci£«0Jl#tc LT t i 

[0025] M±cDmwizmLxmzttT<vm&ffi7i?t 
( i ) mmn^wtth^x'h'yx. nzmtm&L 

i 77ti2<?)xf7 r ^#tf^a^ mm Lxm 

tm^^-'v^yVL. Mt?Ml<r>X7~-y-rtm2<r)X7- 
•yy°fr^%:<ti>l<£im y )&ZK&X'r-yy°k^ &-£ts 

[oo26] ( 2) mimffin-xmiz&^x. Kfiem 

2coxx-yr(i. m20^|,^-x^^:)E$r<£ffl-r^ 
[0027] ( 3 ) £2JBiEK*X^fc:*i^T. MIS^ 

[0028] (4 ) ^2iaie«co^r&(cfe^T. Buie^ 

[0029] (5)^1 Iiie®<7>^(Ci3^-C , Btildm 

ie» 2 xf y rti . mmmtfxcnm 2 <r>W£ &&m.m& 
[0030] ( 6) mimim^mizti\,\x. mm 
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[oo3i] (7) wummott&z&^x. luiex 

[0032] (8) mmmm^mm^^mxh^x. 
±t,zuK^mmm^ ( i ld ) k&mmmm& ( i m 

D) mjillfiMf^fflltSXfyrh 

H'Jie I LDtlulE I MDi.;yHr§x7f>7'tl.Xf 
vT-fc, MIS^W TSrBARC^T5t«-ri,^x yr 

^<i:^lcOXf77t«2mf77$ 

*trtra s-ffiffl l t fiia i m d iz >i- £x v f- y 

t , Mie^ 1 OX t- -y m 2 -y y'-h^j: <ti, 

[0033] ( 9 ) msmzm^mziiux . tutem 

lcOXT- yTJi. ^l^Xjb^^^fflL. huKJi? 

too34] do) m9mtm^^miz^x , ituie 

m 1 "Dtf^-ffc^KfEti. mrlfi I M Dtox y^-y^m^ 
31 <U mfiam2tfO^'x-ft:^R«i. miiei MDcox.y 

[0035] (id msmim^mz&i^x , Mia 

I M D £; ILDIJ, ^ix-ffl^lg^ m&ti^XZ^ 

[oo36] (i2)sgi 4mm<7)-jjmzte^x . m 
mmxmm^m7-^ £x -y l , w 

9tlz m IfiBARC tfm 5-x>y f-y^X-T . v ■§> iH b 

[0037] (i3)ifii Ammttmzti^x . i? 

Buf2Sg20#xft^OT3:. 0 2 t. MSti: 
[0038] ( 1 4) ^14Jai^<7)^{cfc^T. 15 

tern i WMm&m± . mm.xm e barc 

WftSrX.y^-y^u iwie3l2<D#;MbTO55{i, huIS 
BARC#*U 9&t=fi!5*«t^igJ!a#7X£x-y?- 

[0039] ( 1 5 ) X y T-yfcwmzmffi-fztzit) 

"^fi. Stfbt) (108) (7)X y^-> J /^$ r ^< l % 

S2c7)Xf- yT{i, Kfbfec7)X yf->j7'SJK^g< tm 

<ott£i (114) <m.-vi->7'mm£m<-t2>. 
[n 1 1 mm<r)&mm?&z&w&mi<r>ftmz x h 2m 



imm@^mmcDmmm^m-tmx'h^x . au. 

tt#T>r 1 OOJiCM-fb^-fS)! 1 2#ttSL-*:l2L B 
fi, I^ft2 0x<9ift6 00A<DBARCi;AWT2 2 
<Vftffll,Z&) 2 0 0 0- 2 5 0 0 A«f§^B ARC^'if 
»L^m, Cia, M->^ - y^->2 6#^i£$*u 
^^H^»2 0±OA«tfg^* i ^^x 

Rfc< b\s>1- • x-y^->^>'^$^, /nM T2 20i 

•y ^w^&ig-fL^s^g 2 s •frmm.znh 

[02 ] S^jt^aSPgtfcft^^H^j; £ 2ftt£iH 
fiSiffl-f^IOirffiH^^-riaT^oT. Afi N BAR 

IMD1 0 8fcJ;l/I LD1 0 6£iiLTA>fTl 
l 2^ y^-yy^ixtzmi-^-tm. BJi. BARC 
1 1 Atfa-f-j yy^fi^ jUT\ 1 2ifi$z±l,z3m 
$ix. M^>f- - yt^-^l 2 0A^fi££ftTU.&8B^ 
S-^ia. Ctt. hl^yf- • x.-y^-yy^mn^tl. I 
MD 1 08^x 7 f y/$^tf E 
(i, P*g«l 2 4tmmL. I2^Mill2 2(?) 

#x y f - > ^x^KMiiT*) -> r , mmco^m&m 

im4i *%wcDmmM<vtt5K)iz. M^^f-^x-yf- 
>7"ztitzmmmxh^x . SMcDi7D7^;p 

[^ofiiBj] 

10 ¥aJfft*x*-f 

12 m-ity^mm 

14 ;\'-f r • i^^/nnm 

is wtomikdrjmm 

2 0 M->^- • l^^;Hi^ 

2 2 /N'^r r 

24 Xt^ -^BARC (SffigBRItKih^-x-f 
2 6 M/V^-y\-^ — y 

2 8 mikmv&m 

100 ^^-Kt-V 
10 2 mi co»M« 
104 y<^r • ^ y^-yvw±m 

i o 6 K/prat^m* 
108 ^mmmmw 

1 1 2 >M T 

114 Xt'V • ^>BARC 

114a BARCm<r>mitiLtz3ffl- 
12 0 h l^yf- • 

122 ^2«o^aii 
i 24 mmm 



128 mttMfCDXrt-t 
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[01] 



[03] 





[04] 




[02] 
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121 

11? ' 112 



tl< 106 j-4 

.4 .z 






«3 



120 
11« 

I OS 

106 

IK 




124 122 »?a 
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104- 

E 
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106 



104 
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F^-A(##) 5F004 AA05 CA01 CA02 CA03 DAOO 
DA01 DA23 DA25 DA26 EA28 
EA37 EA40 
5F033 HH11 HH32 JJ11 JJ32 MM02 
MM12 MM13 NN06 NN07 QQ04 
QQ09 QQ11 QQ21 QQ25 QQ37 
RR01 RR06 RR25 TT04 



